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(54) CIRCUIT TESTING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit testing equipment 
capable of efficiently testing a circuit. 

SOLUTION: This circuit testing equipment 10 is equipped with a pattern 
feeding part 12, a power supply current measuring part 14, a determining 
part 16, an electromagnetic wave feeding part 18, and a movable part 20. 
The pattern feeding part 12 feeds a test pattern to a circuit 22 to be 
tested. The electromagnetic wave feeding part 18 feeds an 
electromagnetic wave to the circuit 22 to be tested. The 
electromagnetic wave feeding part 18 preferably has one or more coils 
to output an electromagnetic wave having a designated frequency. In 
situations where the electromagnetic wave is fed to the circuit 22 to be 
tested from the electromagnetic wave feeding part 18 and the test 
pattern is fed to the circuit 22 to be tested from the pattern feeding 
part 12, the power supply current measuring part 14 can measure the 
power supply current of the circuit 22 to be tested. If there is a failure 
caused by severance of wire in the circuit 22 to be tested, the power 
supply current fluctuates, even if a transistor is in a stationary condition. 
The determining part 16 has a comparing part 24 and a detecting part 
26, and can determine whether there is a failure in the circuit 22 to be 
tested or not based on the power supply current measured in the power supply current measuring part 14. 



fife'-**'- 



http://www1 9.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAtoaaSxDA41 31 6601 2P1 .htm 



2007/02/07 



(19)0*H^fF/r (JP) (12) & i 41 & ^ (A) (ll)4*ffmK&B8#^ 

#^2001-166012 
(P2001-166012A) 

(43)&BH H ¥^13^ 6 £22 B (2001. 6. 22) 



(51) IntCl- 7 
G 0 1 R 31/30 
31/02 
31/28 



F I 

G 0 1 R 31/30 
31/02 
31/28 



7-7^r(##) 
2G0 1 4 
2G0 3 2 



H 



m&m& *st* mxmcoms ol (± 10 jo 





ftmm 1-354594 




390005175 










(22)£BSB 


¥J&11¥12/! 14B (1999. 12. 14) 




SC^IBJlSiWEMWT 1 T§32# 1 ^ 








*JH US* 








^SClPiltllKjfiBT 1 T S32# 1 








TKA>5S* bl*J 






mmmm 


fiim IE® 
















-"g IEW 








m^mm-mmmnm *46o#ns 2 






(74)tt3A 


100104156 



















(54) imw<D%m \B\&mtmm 



(57) 

[Rfi] *3BEtt, »*J:<iaK«:»«i-Sr4:36ST? 
*»Wfc±*EIBI«lia6«l Ott, 

5o 1 8 Hi, KKifc[H]3§2 2fc««SES:«t 

v\ nit 1 8 td ± 5 m 

»«astt«l*E]B&2 2^«&$^ — 2 
tdj; h^^ — ^*KIWgi»2 2 fc0fc*&£*XT^ 

6«ffl^*5V^T, «K*lHia»2 2 0«jR«jJES:jR|^i-5 
^fc*T?#5o WK»E»2 2»Cl^*|»tf*>5»&fc 

fl)l»16tt, Jt««5 2 4*5iV*ffl«S2 
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^5tttt»c*5v^t\ nreiEiKo<flittatirW£i-s«aK 

•tzmfent Srlitii S:W»i:i-5IalKR»3Stt 0 

mia«aR««E»i^astt, «tE'** - ± owe 

l K:Ett0Ialttlttfe&B. 

f**^ 2 KEffcOIIl&KIMSBo 

ffi«iK«:tti;ftU ffiE*l =>T/i'fcft*SffiBfcIBBS 

5 * 2 3 ^Sr 6 r J: i: -J- 6 3 

tt<^IH]KWRS«. 

fifp] # ^mft s titcmm = & iks^ week 

ffl'J #m t i~ 5 ft ** 3 * fc 4 Ett<£> E 

RRR3£B« 

Jt®!«g*^S<5VNT, WEiaKOtSfcBtSrtjlffl-rstftaSB 

icEttoiElKltffcSB, 
[W*«7] HrEW3&»f4, 
«JE«««SE<0JB»#«:* mrE^ l JSift»*5 «fcl*SM2* 

Jfctttt*fc:*<5v^-C, WElHlKOiSkWflBBffSrftltlif 
£U&P<t Sr#i-6 r ^ «r»«4:i-4»*q[4 KEScOIeJSS 

KKSBo 

«uEI§}KfcX««|f*W»r5^m#^SBi:. 



«TE«aR«flEffl^tt. WE'^-vfft&fflfc «fc 9M!E 
h^^ — V}&s|^rEI^B^^:W^&^?i^TV^5«l«^*5V^ 
T s ttE0»O«««*ft«firSii:«r*«ti-«tll 
#* 8 lcE4t0[B]ttKgti£B. 
[11**1 o] «rESf«E«ff Efa£ojfliK» 
ft*i-SSE««#SrmEEll8K:«*-r*w 
S» *9E 8 £ fete 9 lcE«fc<Z>lalttfa*$gB. 

[it *js 1 1 ] ffiw.&ffi.mnw&m*. zzmmzKom 

«TEtt«ft«Daa^ffltt, ffirES5flE«*^J: 
^bS^tfcXffi«#^ss^Ellll»^^:W^I&Si^TV^5^^R^^:*5 
i>-C\ WEiaKo*«««S:WJEi-ar tfc^flfcii-S 
M*3J l 0 fcLE*©E&K»«£1! 0 

[1***1 i 2 j «rEEB3fts*«ona*^-*r#i-5 c 

MOS(ElK^-BtP<t 

9BE«««*«a&»f±, WE«»©»a*-f «BO 

Ett0ISIl&tftfti&B. 

3] aiJE^J^ffitt, 
ME«m«<0A&tt£. ffiE£ffi«l^ja»#i: SrJ* 

t *tt 5 r t *«f« t ts»*S 8 i 2^^-rtt 

[ft** i 4 ] mEiajs^ttSfc^iftaa^Sr^r-r 5 c 
fttsr ^^#mi-r^if**i^b 1 3^E*^isiss 

tttfcSB. 

[!S*3Si 5] B&E'** — ftrEElK^^ 
1 1 3 ^E*OiaKW»aSBo 

[ft** 1 e j WEiate^ajscojfcasji^^^r-f-s c 

MO SSK^-atri: 

h^-^SrtwrEia«ite4«fiiei-4r. ^ ^m^-rstit* 

»Stt5««*S:S« IT, KrEIMfeoKaslf^^O^ 
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1 8 ] mm<Dt&mm^%:^i-z> cmo s ssg 

J: 5 mJfSm*co 

[0 0 0 1] 

«^*«Sr*ij^5lHlB8«;»»«^BBi-S. 
[ 0 0 0 2] 

aft, &mz&<<D*m# j fs<'{ xtm 
7^11X77^^3 >7 7 h tmxtbz>&m$:?fte 

[0 0 0 3] ig^ ^f/M74r^Ii<bt5f?E 
■T-Sr^TOakKpTfiB'tt^oV^T^T ^ fa ^7 7 hie 

[0 0 0 4] 

irbT. ti*7V^7(OfihlSlg^ffl^t^§± 
b 5 > ^ 7 * # frjhttffi "C» if *8fE S: »E * * V ^ ^ £ £ 

[0005] ^:t*«Bft ±fSt^M^fi?ft~r5r t 
[0 0 0 6] 

[RHS:»«:tSfcft«)^a] ±lB8BHS:#ft1-S;fcfc 



:^Uot, «»iSkl»*^i-5[H]B(0«as«8fE^s» 

[0 0 0 7] E]]BMR3&tttt % 0S^77 — ^£ 

[0 0 0 8] «»jS«t#&SfBtt, Bf«0«jS»Sr*i-5« 

^i/^&^^^i-^m^«^tti^-r5^i 

*fc* «flHKfKteSBtt % [e! B fc: tt-t / wofig ^ tc 
SR«SE«S««t, =^^«T»»te± 9ffi«*fcM:iRl*3SS 

[0009] *yftiBtt, «as«^tt«>«fi^ft^:^ mss&o 

[0 0 10] *38WOW 2 [Hl^SrK^-r^iE] 

[ooii] !§IKfetR3£tttt* 081^77 v^- 

[0 0 12] *«E«*«»«f4, Bf«<0««*«r*i-5 
29E««#*riai8K:fltl&UTt>J:v\ S5*«#«»»tt, 



[0013] ^awi nMW,WL<Dfflfc$kt, zzfttmn 

[0 0 14] ^lioJ:t>^2co^^^jo^5[H]^^^ 

[0015] veyeawi mn^y^-tf^tev-* 
[ooi6] *fc, «0^$3«iii w&<omm 

ffi T >x -J- £r®j£ £ tL/c r. b b ~t 5 C MO S [eISS 

ttmm-tZo *3 0?g«8lC*5ttSCMOSlH]Ktt, SSl 

[0 0 17]**:, *»WOJS4<0«ffi«4, **^Bfta 
SM6 0 »4<OJKffitC*3Jj'5CMOS|H]Kfi, 120 

[ooi8] tete±m<D%>w<DWtm&, *jsb©m4 

[0019] 

xm,w * v n 5 ^^)i^M(7)4t« k <^?» 

[0 0 2 0] Bltt, *«W(0*l3tJS«tt^*3JtS, 
»KRIeIK2 2SrKK"r5|p]8SKR««l OO^n ^ 

saKvstnen i 4 , 1 e , mmmmm^ ists 
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2 2(1 li^il^^t^CMO SES&ftifOx 

@BWR8110tt, T^n^SKSrd-^tebfca^, 
[0021] ^-v^SSfli 2#i, b^-V£ 

^^bixfcA^iif-^^fi^^^itT-fc^y 1 ^ h'<? — > 
J&SBJl 2(1 «EKKlHlieS2 2 {z^ly^M,/^^ V'<#- 

^«itw^c ^->t«i2(t « 

l£i£[H]&&2 2 tC^^tt^^TCO h7^^^< b 
2 2 (c^LT fc <£i\> roj: 5*^* h/** — v^fiJ 
[0022] 1 8 ft, 2 2 tc« 

#£LV\, 8 

(1, ttKRle]K2 2 *t 5 h7^^©y- hWt 
*T»«J2 0fl tl$t«18^tti5^ 

>r/i-^H*7cKj^ga^ib^L,* ®KKiE]K2 2 

v\ £i±(Dmm^£ 9, «tttt^jft8Bl 8(1 F^MOSS 

[0 0 2 3] ttjRVSEai^ffi 14(1 «<K%^«B 1 8 
KiJ:QW8tt^ttKlklE]K2 2»c«|&S*l. ^^-v* 
*&<fBl 2(CJ: Dr^ h^*->-3Ssaa«lfclB»2 2 
S*tTV^«ffi^*3V^, «Kllliai»2 2 0«aR«8ES: 
ittSwt*-C#5o *iJ^ffii6(l Jtg?fi5 2 4*5<t 
U 5 *a»2 6 Sr^TU «S«8EiH^«Bl 4»c*5V^JH^ 

2 6n tm$v>2 4^*3^5Jt«ie*^s^v^r. *k 
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^H]3g2 2 CSt 5 2 3 ^ b OllS^^fi^ 
S^S#oTV^££. tfcfcij8B2 6ti\ ttWRIS]BS2 
2 ©«Plflttll©*SiS:1»Jtt5 I fc*-C*, 4feWtt@fr 

[0 0 2 4] «*<^r^#^SE**i^^#«Ei-5KK* 
03S2 2co{f tSSH l«fi?r§:ltS7yfti:Lt« 

*lLTV>54lr-g\ Wrj»«B^fe^— h*-C<Z>«#j»36ST 

[0 0 2 5 ] «tt#^rft#^^fTft*|Pl^#SE"r5«KII 
v\ 1 4 «\ 

«J»^*5V^T. «K»IhIK 2 2 60«jE««ESr»J«i-5r 

[0 0 2 6 ] H 2 f£ 1 ««»Sr^r"rs«;«iftS:ffl* 
=>f;H8ai, *2»»»[Sr#-fS«««*r 

^^12^^^! 8 bCOfiiI#£0-M^to * 

1 8 a *3j:tf*2 =*-f/W 8 bfl ^Ki£[H]gS 

2 2^^:jEtuTt^^^a:s!-r5^fi^#^l2^l$i^Tv^5• ftuiE 

L/ci5^s Il^^/H 8 a&£TfM2 8 b 

tt, ^H^tL^f5:^btL5^Titi^2 oi:± p. 

[o o 2 7 j tfriSLfcj: 5fc, 

^j^coft^c spfr tujs tj^r v n 6 £ , if -*§■» o r > 

^ 2o(^)3>f;H 8 a 3oJ:l^l 8 b£r, $£f*jfc[§]S& 2 

[ 0 0 2 8] ft. El 2 Kl^l^T^ = -OW 1 8 a :fc5 <fc 
1 8 b^SW, ttRRl5il%2 2©«ffl^E«$ttTV^ 

rtbbtt. teW»lHlSS2 2<£>Jb*\ 
«mKl£lBS2 2 0ffi^»LTA«f*^SixTia«SnT 

[ 0 0 2 9 ] H3f4, NANDy- h 3 0^- hff^- 
A^^^^ffiSr^-r o HI 3 (a) tt, y-bff-^-A^a 



^E»*«t(BSr*"*-. 13 (b) ttu hffif AAi» 
as»j»Lfctttll«r*i-. B3 (c) tt, Mt*A;»j 

[0030] @4(i s El 3 (b) tC^^ttfc^feWlHiagl 
OlsIKBI'CfcSo H*Sii/5 J: y— hA^btco 

a a>bj3ff^/a#Sr*-J-S* o s/^ Va W^^ixSo 
[0 0 3 1 ] i5tt, te^05§2 2^*5V^ffliJ^$iX 

B=jft7B*:*i\ I d dll 90S £;h,S 

■To Vo s ctt\ =-Y/^fe»fiSttS««jKO«?gSr 

[0 0 3 2] |5 (a) fl, IE«lElK{CjoV>Tffl!l^$^ 

T* s 9fcJ:9. CMOSlaBS^^:*5V^TJ^iB■;^^E36 s ^fci^4 

fP*»T Lfc«l»"ett, aSKttflEtt, «:hJMIEft i?<0« 

[ 0 0 3 3] EI 5 (b) te, h«»A*tifta s Wri»L 

<Z>Bfl««r*"*-*>f $ v^ft- bt*fo6 0 15 (a) 
^$nfc^^^^^*PX.T. Va^H W) <7>^^ 

[0 0 3 4] — Va^L (n— ) (Oirt^fi. #lt 
«Hg«gK^*i" So NANDy-h©-*^A*^ 
L^A^£tb5i, NAND^- h©ffl*tiHIC-f ft 
(C^^^tb^o ttot, H4Sr#fiB,bT, AAaCAA 

[ 0 0 3 5] — ^flW&ttl 2tt. 1^ 

*Wft5AAt»Lt, -ooA^CA^^tiSA 

^A^^^LTSfttnfcA^lff^ifi^WT- 

b^ttl^Sr— EW^^b^^A^if^ 
IS*. r*»J»A^«*ffiJ ir^^o *»J«A*ft#ffi 
tt\ Will AND y — h s NANDy-hC^lT 
tt M 1" -e*>9, OR^-h, NORy-h^LT 
fi" 0" -CfctK 4fc, XOR^-f, XNOR^-h 
I^UTtt" 0" 1" ©V^Jx-e&oTfcJ: 

[00 3 6] 16ft 2A*NANDy-McfcV^4 
DSSfePSffi^^^JSr^-Te iSidl, d2, d3, d4 



[0 0 3 7] ftp* d 1 Srtfcffi-r A,7j a L N A 

Tr 2loJ;OTr3^7l:4^ T r 1 a^Vfclft 

^«so$ns e mmc ms.d 2 srtatb-rs*^ a^j 

LSrW*&-T*btf fifcl^d 4 Sr«Sffl-r5»^fctt, A 
[0 0 3 8] — ;6\ iSfe® d 5 s d 6 , d7lt tf— b 

[0 0 3 9] #cP$d 5Sr«ffli-S»^ A^ afclL. A 
£t>*T r 3#^-7JClft9 % h^Vv^^T r 1 CO^V/ 
S^bTr 1 ©y- hA^ST^If^^r L 

ov^Ttt, El 4*5 J; 1*5^88* LTfft^LfcJ: 5 A 
[0 0 4 0] — ^«it&«Bi 2tt, Jhasb/LJ: 5*-r 

[0 0 4 1 ] — *\ m<DT7v—7-b LT, — 

or. ««RIhISS2 2<oA5S:fl|Sc*6«j»c:*U^-t-sr. fc 
^plfgt^So Sfc* 1 2fi. ttKRIi] 

S§2 2tC^^^t5^T<D ^7^^m< tfc-S 
KifE£-£S<fc ?fc, 7^F^-y^f^:t^l 
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4U\ it©b7^^*li^S«iiiao 
KWRBIK2 2(DA5Sr*iJ€i-5^i:^SBtfe 

[0 0 4 2] H7tt, B3fc*Sixfc#iai«o x 
±9a!l3e$^fc«Kfltiffi»je*:*-ro 0 7 (a) tt. jE 
#BB©tIlill»»SriSt. (D;^£tt5<fc h 5 

[0 0 4 3] 17 (b) fl. SfePtES&i <PttKtt8K&H$ 
Sr^o Va^HOit, lllfil ddC, llgO 

NAND^-bOA^b(7)lE^, b#VMBM| 

a*L*t?*)5; — *\ Va#LOiS, tfitftl dd 
fix SSLTV^o 
[0 0 4 4] (3 7 (c) ft, SfeWHJSS 2 <^«ag«SES[?g 

fi, SSttv^o 

[0 0 4 5] H8tt, HI 1 frb 7fcB8aibT»WUfeia 
B»*Sfl0l:iot, »*ttfcW*£*i5r. ir^pT 
t^^CMOS|5]K3 2^)-a^«M/Tto CMOSlHl 
3S3 2*2, tttfc^BISSti^ 3 4 a % 3 4 b, 3 4 c 

CMOS0K3 2(t ^ttl*<Z>«*g«rtt 

yrt3 6a, 3 6b^f5 0 

[0 0 4 6] SuiS Lfc £ *s t) s SKfftg^S loit m 

OS0^3 2(t M^IWi»iSfel»»»fffiT V7t3 2 a , 

[0 0 4 7] B9fi, *3&m<DM2mMJ&fflUZ.&tfZ) s 
ttKRlElR2 2«rKRi-5l§IKttK»S5 0<Dzfx2+,# 
ElSr^fo EII8WMS15 0H /^-yftft«12, 

«as«ijsaa«ffi 14; ^j^sb 1 6 . *5±t/3f 

[0 0 4 8] 5saE«#tt#&|« 4 0 ^KKISK 2 2 
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WUfco «««*«IJ£« 1 4 SS8l£«*«ti(&»4 0^ 

1 2K<fc 9 h^^ — ^S«K»|HlK2 2fc^ 
Sjh/C^atfcffiKl^T, »K*lslte 2 2 <0«aR«8KS: 

[0 0 4 9] «EKKlElK2 2tC^£;ft,S b7V^^ 

«4 0^«t 9#»*ix53SSE«#tt, b7^#^ 

^msKS^vT, y-h^^-v/^- 

mss 2 2 <DitMnm*. ^mmcom i ^^ss^flgr^^ 
Lfcus (b) ^^^t^iptc, x8mw©jbjhk:h 

[0050] ««msesi£ffi i 4 n itts^t cit 

4:. «««#^)JII**i:«rH:fti-S 0 4ftffl«2 6fi, « 

[0 0 5 1 ] 11014, X«E«IMfc*&«B 4 0 Ot#^cO- 
W*:*fo 4 Of*. &SKW1R4 2*5±tf 

1S4 6a, 46b ^tt^o m®4 6 a 

fc 4 6 b<DPflT?£j8$jh,, S»i!E]S2 2t£<&£;ft,£ h 

K«i%ai£«B 1 4 ti\ £«E««4 2 tdi 0 JB»#Sr£fls 
$ixfcXSIE«;#^ttKKlllB5 2 2 tc#t^$ttT^5^ 

[0052] mMm>mzmi%mffitf±cx^z>m&^ 

#>U ilfl)**fc, SS*«#fcia]— OJBI«*«r#i-5 

^\ 3£SE*JMc J; t) £ D/c^ fc SrJEKHftBi-* r 4: ^pj 
184:45. 

[0 0 5 3] il 1H StO/D-^^^tS^t 
P-^5 2 a 5oJ:t;5 2 b^b, J&a^^^A^^^SK 
ilftfcifcT bttfc^n— ^5 2 bJ&*6«t«Six*2af«E«# 



[0 0 5 4] B12I1 H9^5)ll l-BBaSLTtftWL 

^pltg*CMOSlHl8S5 4 fFBO«J*Sr*i- 0 CMO 
SE88 5 Ott* *#©lft«*^3 4 a, 3 4 b, 34 c 

5 6a, 56b dS#fiE U fi&Slg* 34c C0^<- h A^ 
Kite, *tM56c, 56d3JSffftt5. Sfc* CM 
OSEll»50tt, W**»©*«l*tt|fti-4fc«>^^«B 

<a««*^*<04>fc< 4: fc-ffl©»g*^A>bfc:* £ 

8 b £r*ri-5 0 

[0 0 5 5] lltriE Lfc 4: *5 9 % 0 tt\ h 

7V^^(0^ bA^^**#ft-r^>^^*(c^st 

«*Sr«W&-rs::i^J:9, #ri»ttWS: feoff fj»oy 

aE-fbS:*J3£t* Sr. iSr«F»ir LT^5 0 CMOS ESS 5 
4 12, bA*a$^Wrj»ttl«»IWffl^r^^v'* 4 8 

a. 4 8 bSrfSttSr tMJioT, IkS*^ 3 4 b *3 J: 

FltB4:*S. 

[0 0 5 6] ±EttWa>feW&a>fcJ:5te:, *JBW»c± 
tifi , ®S£#E 4 fc «32«f£«# £ ffl ^ T WHttSE Sr S'J 

V^TlttWbfcas. *»W©tt«W«SHriJt1B3»lllS^?BllB 

**3EXf4akA«riD*.5 r. t 5 r 4: *sS*#te« 

RflLTIfc^ VMaiS»K*4f»cov^ 1 b, * 
^^IffltSI 4:^prfigT*feSo -tO«tt3E3EXtt* 

[0 0 5 7 ] 

dS^#SiaK»*g«S:»#t-rsr 4:^-e§:5 x 4:V^5 

[Eli] ^PJo^i^iS^tcijottS, %KKIbIK2 
[12] »l««*Sr*-r5««*«rffl*-t-*JBl =*>f 

/n 8a^ »2ja«»s:^ff s«a«S:a*-rs*2 

[1)3] NAND^- h 3 Y\t^-A*lM<Dym 

[i4] in 3 (b) ^*snfctti»iHiKio[Hig&ia-e*> 

So 

[15] ttRRlElK2 2^*5v^aij3esn5«*««e 

[B6] 2 AANAND^- Md:^T* £SSft»ffij?f 
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[SI 8] Hl*»b7JcHigLTKWUfciaBK»ai«l 
OCiot, a*ftictiW * h5 1 i: *^T«4 CMO S 

11219] *mm<nm2mMKm^idtfz>^ m*j&E\&2 

2 S:KIH-5iaBK»aSll5 ocd^o ^^m^ir 0 
[[Hi 0] S5««*«t*&SBJ 4 0<75«^— «fiJSr^i* 0 
[ill] Stwyn-7^^f5^Sl^a5 0 

[il2] i9^bl 1 ^BBjgL-ClttKUfclHlKK»ig 
15 0 tUot, »*Wtcf*»£;h,3r £j&siqW.£CM 



0 S ESS 5 4 ffi<D«/£Sr^-r o 

1 0 • • • [H]Sgf*»3£fi, l 2 • • • stf — ^ms^, 

1 4 • • • «8gm«fcffly^6i5, i 6 ■ • • ipj^ffi, i 8 • 

• • SS£&0t&A. 18a, 18b - • • =»>f 20 

• • • ^ftglk 2 2 • • • ttMRISK, 24' • • jt« 

26 • • • ^H^a, 3 0 • • ■ N A N D *f — K 3 
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